Ultracentrifugation studies of yeast valyl-tRNA synthetase and of its interaction with tRNAVal.
Yeast valyl-tRNA synthetase and its complexes with yeast tRNAVal were investigated by means of analytical ultracentrifugation. A molecular weight of 125 700 +/- 1500 and a sedimentation coefficient (SO 20, w) of 6.3 +/- 0.3 were found for the native enzyme. When the enzyme (3--60 muM) was mixed with its cognate tRNA, several types of complex were observed, depending on the relative amounts of the two macromolecules. In the presence of equimolecular amounts of tRNA and enzyme, a complex formed by the association of one of each molecule was observed with a sedimentation coefficient of about 7.3 S. However, for tRNA/enzyme stoichiometries lower than one, beside the 1 : 1 complex, a complex of higher molecular weight was observed, with a sedimentation coefficient of about 10.0 S which fits with the association of two valyl-tRNA synthetase molecules with one tRNA molecule. This 2 : 1 complex was predominant from tRNA/enzyme stoichiometries lower than 0.3. It dissociated into the 1 : 1 complex upon addition of monovalent salts or MgCl2, suggesting the electrostatic nature of the interaction in this association. All these association and dissociation phenomena were detected over a large range of pH (6.0--7.5) and in various buffers.